The use of one scale to measure school/educational stress vs work place stress seems a limitation, since the two contexts -and characteristics of stressors in the settings -are so very different. I'm assuming the scale used is sufficiently robust and reliable. However, a word on limitations would be helpful.
You have measured residential greenness and not explored attributes in the workplace or school/university setting that may be confounding the pattern of results, such as work place greenness, length of commute. Reductions in stress -whilst shown by green space level may also have have something to do with the workplace setting or commute context? A note in limitations should be added. appear to change, and drops in Q3. This is also reflected in Table   2 ; the patterns are not always positive and you need to make these clearer in the narrative.
Discussion
You infer the benefit of greenness is mediated via physical activity and increased access to recreational facilities. This is just one Lines 44-54, you infer favorable conditions in the residential home setting help buffer stress experienced at work, but there's really no justification for this statement in your data i.e. your data does not measure stress IN the workplace but was captured at home at the end of the day? Nor did you capture the context of the workplace setting (e.g. open plan, high vs low green space context, access to daylight). This is limitation you need to acknowledge.
Other assumptions are questionable e.g. assuming higher levels of green space are associated with longer commutes. It's possiblein higher income groups, they can not only afford to live in areas of higher green space, but also have cars to commute to work in, so thereby get to work quicker? You did not measure this dimension.
Add a limitations section to address these issues. Tables need some dividing vertical lines added to differentiate between site data; e.g. between all cities and specific cities. A higher score on Discontent and Overload presumably means higher stress i.e. a negative value. Add notes for interpretation.
Tables and Figures

REVIEWER
Gabriel Gulis
University of Southern Denmark, Denmark REVIEW RETURNED 09-Oct-2017
GENERAL COMMENTS
Congratulation to a very interesting work on a subject which is well established; the role of green environment on well-being and stress. I can understand your concept and you present a strong methodology yet, I miss very important issues in your work. I would definitively suggest to include into study design commuting time to work as you briefly mention in discussion of limitations of your study. In addition and even more importantly, I would also suggest to include measurement of greenness in work place, type of work done by study persons and time spent at home (and consequently in home environment) compared to time spent on work place and time spent by commuting. You also use a measure of physical activity, but do people do that physical activity at home environment as defined in your study? I believe that is important to know if you want to use physical activity as "mediator" of the effect of green environment on occupational stress. I think these are serious missing elements in your study which in my eyes limit the possibility of publishing it.
REVIEWER
Daniela Fecht
Imperial College London, UK REVIEW RETURNED 13-Oct-2017
GENERAL COMMENTS
This paper describes a study looking at associations between residential greenness measured via the normalized difference vegetation index and perceived occupational stress. The study makes use of a cohort in the German cities of Munich and Dresden and data is available at two time-points. The paper is well structured and clearly written. I do, however, have a few comments: 1. In the abstract and throughout the paper it should be made clear that the outcome measure is self-reported and, therefore, relates to perceived stress and is not an objective measure of stress and work overload.
2. The conclusion of the abstract needs to be toned down: "Our results suggest that city design plays a role in health and wellbeing…". This is not correct as city design was not the focus of the current study. Please delete this from the conclusion to make the conclusions in the abstract more in line with the conclusions in the paper.
3. The justification of using occupational stress as an outcome in relation to residential greenness needs to be better justified in the introduction. What is the hypothesised pathway for this association? Has there been any previous work done to justify such an analysis? The authors state in the discussion that such a relationship is most likely to be via the physical activity pathway. If this is the case, the use of a 500m buffer to define greenness exposure is not appropriate or only a very crude proxy. Distance to the nearest park/green space might be more useful in this respect. Or a measure related to walkability. On the other hand, in the introduction the authors state that "persons spending the most part of the day indoors, like students and workers, could especially benefit from green environments" (page 6 line 44-47). This indicates that the pathway might be via visual impact of greenness from the residence (if I understood the authors correctly). In that case, a much smaller buffer around the address seems more relevant. Overall, I find the authors have not clearly presented the case for exploring greenness exposure in relation to occupation stress, what the hypothesised pathways for such a relationship might be and how a 500m buffer would be a relevant measure of exposure to analyse such a relationship. 4. In the methods section, could the authors please explain why they have chosen to investigate the two job-related stress proxies, work discontent and work overload. Is there previous literature on the use of these variables in relation to environmental factors? Have they been shown to be a strong indicator of overall occupational stress?
The rational for the inclusion of these outcomes needs to be strengthened, both in the introduction and in the methods. 5. Could the authors please elaborate on the rational for using the fact that participants have children or not as a measure of socioeconomic characteristics? Having children might be related to both the outcome (i.e. work related stress due to time constrains, financial pressure etc.) and the exposure (more time spend in green space and parks) and therefore might be a confounder; but not as an indicator of SES? 4. In the results, the authors state that "comparing the covariates across the greenness quartiles, no major differences were found" (page 13 line 17), and then go on and describe the differences in much detail. It might be worth rephrasing the sentence to "…small differences were found". This is an important study from two perspectives; firstly, because it studies the effect of green space on work stress in a much neglected demographic group, youth in transition, and secondly, it is a longitudinal analysis, currently limited to only a handful of studies in the field of research exploring green space and stress.
General comments
1. The use of one scale to measure school/educational stress vs work place stress seems a limitation, since the two contexts -and characteristics of stressors in the settings -are so very different. I'm assuming the scale used is sufficiently robust and reliable. However, a word on limitations would be helpful.
Answer: Thanks a lot for the detailed comments. We added a clarification about this issue in the variable definition section as follows:
"It is essential to use an instrument applicable to the school, university and working environments. The Trier Inventory for Chronic Stress (TICS) [33, 34] is a well-established instrument that includes scales of job-related chronic stress and stress outside the workplace/university environment dimensions. These scales were selected using the model of health [34] and validated using confirmatory analysis in a representative sample.
[33] Hence, it is well suited to study the change of stress from school life to working or university life."
And in the limitations, as follows: "Our data draw on self-reports of job-related chronic stress, which may be biased by personality or other reporting bias. Moreover, we did not consider whether the participants answered during or after the exam period. Nevertheless, in SOLAR I, participants received the questionnaires between August 2002 and January 2003, which is a period without a high academic load in Germany. In SOLAR II, we sent the questionnaires between August 2007 and November 2008; this term implies more academic charge for students in Germany. We expected random fluctuations in stress measurement in general, but we do not believe that our results were influenced by this non-differential misclassification because our instrument measures chronic stress rather than study load or workload. [34] " 2. You have measured residential greenness and not explored attributes in the workplace or school/university setting that may be confounding the pattern of results, such as work place greenness, length of commute. Reductions in stress -whilst shown by green space level may also have something to do with the workplace setting or commute context? A note in limitations should be added.
Answer: A note on this was added to the limitations as follows:
"We could not measure exposure to greenness at work because for ethical issues we could not assess the address of the workplace. This made it also impossible to calculate the commuting greenspace of participants. The shortcomings of our study are common, and almost no study in the field has obtained information other than the residential address for greenspace assessment. [60, 61] A distinctive feature of our study compared to similar ones is that job-related stress was assessed using a validated scale, instead of using general stress and mental health measures." Introduction 7. You infer everything about cities is negative, this is not the case. Cities also bring advantages, including increased opportunities for social interaction. Please adjust.
Answer: Text was added in the Introduction as follows:
"Large cities present advantages for economic growth and industrialization. Also, they promote livability and sustainability, and are bringing more social and health benefits. [4] " 8. The assumption students/workers spend most of their day indoors is an unqualified assumption. The literature context is comprehensive; but there is very little context of the importance of nature and green space to youth wellbeing. See Roe and Aspinall, 2012 Int J Environ Res Public Health. 2012 Sep; 9(9): 3227-3244.
Answer: Thanks. We incorporated the suggestion in the introduction as follows:
"Susceptible populations like students and young adults in transition from school to job/university life reported increments in job-related chronic stress. [9] In line with this, evidence has shown significant mental health benefits of residing in cities with more natural environments through restorative effects on psychological health. [10] [11] [12] [13] [14] [15] [16] [17] [18] Mechanisms explaining the restorative effect of a green environment are attributed mainly to physical activity, social contact and deliberately seek of environments to recover from demanding situations and tasks. [11, 13, [19] [20] [21] [22] Restorative niches were associated with emotional wellbeing and support project management in adolescents transitioning from junior to secondary school.
[23] " Methods 9. This section needs some attention. There is no introduction to ISAAC II in the narrative. Some variables are inadequately described e.g. the physical activity variable. The rationale for its inclusion -and associated literature -would better fit in the Intro, not the Discussion. Please check all variables of interest are fully described in methods, the constructs they are capturing, and their scoring is clearly described. Make clear when stress data was captured and in what context (home or workplace, end of day?)
Answer: We added the following clarification in the Methods section and also modified Figure  1 .
"SOLAR II is the 2nd follow-up of the German phase two of the International Study on Asthma and Allergies in Childhood (ISAAC II), a multicenter study planned to assess the prevalence of asthma and allergies with participants from elementary school students. In a previous comment, we discussed the potential impact of the months when the participants received the questionnaires. We clarified the definitions of the occupational status and job groups. As well, we clarified the non-job-related chronic stress measurements and provided questions examples of each dimension in the Methods sections as follows:
"TICS also measures the stress outside the workplace/university environment using the following four sub-scales:
 social overload (e.g., "I quarrel with others because I do not behave the way others expect me to.");  lack of social recognition (e.g., "The experience that other people have no trust in me");  chronic worrying (e.g., "Times when I am not able to suppress my worries");  stressful memories (e.g., "Recurrent memories of failures")."
Results 10. This section needs further description e.g. a summary para on descriptive stats, e.g., what is the SES profile of the sample and was SES matching between sites achieved? There are no tests of difference provided in Table 1 .
Answer:
We added p-values to Table 1 showing differences. We pointed out the most relevant results of the p-values in the Results section.
11. Please be clear about the interpretation of results e.g. odds ratios for non-statistical audiences i.e. an OR of <1 indicates the 4th quartile is better than the 1st quartile at decreasing work related stress.
We clarified the paragraph in the results section:
"Prevalence of job-related chronic stress decreased by increasing level of greenness in a buffer of 500 m around the home, especially for SOLAR II (Table 2) . Results were confirmed when we took changes over time into account as shown by Odds Ratios below 1 for work discontent (adjusted OR comparing the 4th to the 1st quartile of greenness: OR=0.89; 95% CI: 0.80-0.99) and work overload (0.87; 0.78-0.96) (Figure 2a )."
12. What do you mean by a "J" pattern? How is this shown in your data figures? Some of the results do not show a positive pattern in relation to increasing green space; e.g. Fig 2, (never moved sample), Discontent increases in 4th quartile (why is 1st quartile not on this figure, be consistent); in the larger sample Discontent does not appear to change, and drops in Q3. This is also reflected in Table 2 ; the patterns are not always positive and you need to make these clearer in the narrative.
Answer: We modified the Figure 2 adding the reference category. We meant by "J" pattern what the reviewer describes: for the third quartiles (Q3) we found lower ORs compared with those in second quartiles (Q2), subsequently for fourth quartiles (Q4) there were increments in the ORs estimates compared with those in third quartiles. Additionally, given that the outcome in our study is the report of work discontent or work overload, the negative values in the ORs estimated indicate that increasing the exposure to greenspaces is associated with reporting less work discontent and similarly, work overload. As mentioned above, this is now explained in the results section of the paper. Answer: Thanks for the reference. We added this point to the introduction:
"Researchers have shown the restorative effect of greenness mainly at school or workplaces [20, [27] [28] [29] . The studies mentioned above showed that being exposed to a green environment at the workplace/school is beneficial for workers or students. Despite these potential benefits, most of the office workers, similarly students, do not go outdoors during the job/study day, mainly because of a perception of having many tasks to do and a job/studying culture that does not include outdoor behaving. [28, 30] " Statistical analysis section "Finally, we performed a mediation analysis using the approach by Schluchter (2008) [50] to test the hypothesis that physical activity could mediate the association between greenness and job-related stress."
Results section "In the mediation analysis, we found a mediated proportion of physical activity on stress of 1.46% (95%CI: -10.2%;5.6%) for work discontent, and a 0.13% (95%CI:-0.6%;3%) for work overload."
Discussion section.
"Some researchers suggested that physical activity may act as a mediator between greenness and mental health. [7, 18] However, this was not confirmed in our mediation analysis.
Therefore, we hypothesize that the described associations between greenness and stress might be attributed to mechanisms beyond physical activity, which is in line with other studies. [19, 55] " 14. Lines 44-54, you infer favorable conditions in the residential home setting help buffer stress experienced at work, but there's really no justification for this statement in your data i.e. your data does not measure stress in the workplace but was captured at home at the end of the day? Nor did you capture the context of the workplace setting (e.g. open plan, high vs low green space context, access to daylight). This is limitation you need to acknowledge.
We added a comment on this in the answer to the comment number 2 as well as to the methods and discussion sections of the revised version of the paper.
15. Other assumptions are questionable e.g. assuming higher levels of green space are associated with longer commutes. It's possible -in higher income groups, they can not only afford to live in areas of higher green space, but also have cars to commute to work in, so thereby get to work quicker? You did not measure this dimension. Add a limitations section to address these issues.
We added as a limitation in the discussion as follows:
"Commuting plus work/studying may result in increased mental burden measured by work overload. Unfortunately, we did not ask participants for their commuting times. Future studies on this subject should include commuting times as a potential confounder."
And "We could not measure exposure to greenness at work because for ethical issues we could not assess the address of the workplace. This made it also impossible to calculate the commuting greenspace of participants. The shortcomings of our study are common, and almost no study in the field has obtained information other than the residential address for greenspace assessment." Tables and Figures   16 . Tables need some dividing vertical lines added to differentiate between site data; e.g. between all cities and specific cities.
Answer: Thanks for the suggestion. We prefer to leave this decision to the editorial board. 
We improved this aspect in the methods sections and in the results interpretation as follows:
Statistical analysis section:
"In the present analysis, GEE estimates tell us how much the studied outcomes (work overload or work discontent) would change on average in the population for each NDVI quartile increase controlling for covariates. Positive values thus mean an increase in chronic stress over time.".
Results section:
"Results were confirmed when we took changes over time into account as shown by Odds Ratios below 1 for work discontent (adjusted OR comparing the 4th to the 1st quartile of greenness: OR=0.89; 95% CI: 0.80-0.99) and work overload (0.87; 0.78-0.96) (Figure 2a )."
Reviewer: 2
Reviewer Name: Gabriel Gulis Institution and Country: University of Southern Denmark, Denmark Competing Interests: None declared
Congratulation to a very interesting work on a subject which is well established; the role of green environment on well-being and stress. I can understand your concept and you present a strong methodology yet, I miss very important issues in your work.
I would definitively suggest to include into study design commuting time to work as you briefly mention in discussion of limitations of your study.
1. In addition and even more importantly, I would also suggest to include measurement of greenness in work place, type of work done by study persons and time spent at home (and consequently in home environment) compared to time spent on work place and time spent by commuting.
"We could not measure exposure to greenness at work because for ethical issues we could not assess the address of the workplace. This made it also impossible to calculate the commuting greenspace of participants. The shortcomings of our study are common, and almost no study in the field has obtained information other than the residential address for greenspace assessment. [60, 61] A distinctive feature of our study compared to similar ones is that job-related stress was assessed using a validated scale, instead of using general stress and mental health."
2. You also use a measure of physical activity, but do people do that physical activity at home environment as defined in your study? I believe that is important to know if you want to use physical activity as "mediator" of the effect of green environment on occupational stress. I think these are serious missing elements in your study which in my eyes limit the possibility of publishing it.
Answer: Following the suggestion, we calculated the indirect effect to check if physical activity was a mediator. In the mediation analysis, we used the approach suggested by Schluchter (2008) . We added this analysis in the revised paper.
Results section:
"In the mediation analysis, we found a mediated proportion of physical activity on stress of 1.46% (95%CI: -10.2%; +5.6%) for work discontent, and a 0.13% (95%CI:-0.6%;+3%) for work overload."
In the discussion as follows:
"Some researchers suggested that physical activity may act as a mediator between greenness and mental health. [7, 18] However, this was not confirmed in our mediation analysis. Therefore, we hypothesize that the described associations between greenness and stress might be attributed to mechanisms beyond physical activity, which is in line with other studies. [19, 55] "
Reviewer: 3
Reviewer Name: Daniela Fecht Institution and Country: Imperial College London, UK Competing Interests: None declared This paper describes a study looking at associations between residential greenness measured via the normalized difference vegetation index and perceived occupational stress. The study makes use of a cohort in the German cities of Munich and Dresden and data is available at two time-points. The paper is well structured and clearly written. I do, however, have a few comments:
1. In the abstract and throughout the paper it should be made clear that the outcome measure is selfreported and, therefore, relates to perceived stress and is not an objective measure of stress and work overload.
Answer: This clarification was added in the abstract and throughout the text.
2. The conclusion of the abstract needs to be toned down: "Our results suggest that city design plays a role in health and well-being…". This is not correct as city design was not the focus of the current study. Please delete this from the conclusion to make the conclusions in the abstract more in line with the conclusions in the paper.
Answer: Conclusion was modified as follows:
"Our results suggest that residential green spaces, using the vegetation index as a proxy for exposure, are inversely associated with two types of job-related chronic stress in German young adults transitioning from school to university or working life."
3. The justification of using occupational stress as an outcome in relation to residential greenness needs to be better justified in the introduction. What is the hypothesised pathway for this association?
Has there been any previous work done to justify such an analysis?
Answer: We added previous work in the introduction section as follows:
"Mechanisms explaining the restorative effect of a green environment are attributed mainly to physical activity, social contact and deliberately seek of environments to recover from demanding situations and tasks. [11, 13, [19] [20] [21] [22] Restorative niches were associated with emotional wellbeing and support project management in adolescents transitioning from junior to secondary school. [23] Additionally, few studies have studied associations between the access to green environments and job satisfaction. [24] [25] [26] Researchers have shown the restorative effect of greenness mainly at school or workplaces [20, [27] [28] [29] . The studies mentioned above showed that being exposed to a green environment at the workplace/school is beneficial for workers or students. Despite these potential benefits, most of the office workers and students, do not go outdoors during the job/study day, mainly because of a perception of having many tasks to do and a job/studying culture that does not include outdoor behaving. [28, 30] "
The authors state in the discussion that such a relationship is most likely to be via the physical activity pathway. If this is the case, the use of a 500m buffer to define greenness exposure is not appropriate or only a very crude proxy. Distance to the nearest park/green space might be more useful in this respect. Or a measure related to walkability. On the other hand, in the introduction the authors state that "persons spending the most part of the day indoors, like students and workers, could especially benefit from green environments" (page 6 line 44-47). This indicates that the pathway might be via visual impact of greenness from the residence (if I understood the authors correctly). In that case, a much smaller buffer around the address seems more relevant. Overall, I find the authors have not clearly presented the case for exploring greenness exposure in relation to occupation stress, what the hypothesised pathways for such a relationship might be and how a 500m buffer would be a relevant measure of exposure to analyse such a relationship.
Answer: Thanks for this comment. Regarding the buffer selection, we followed the suggestion done by James et al. (2014) [38] on adjusted findings for built environment measure and walking. Here, authors found statistically significant results in radial buffers between 400m and 800m and decrease with larger buffers. We hypothesized that the pathway between greenness exposure and mental health is through the access to greenspace in reasonable walking distance. Thus, we believe that 500 m buffer was a reasonable option. Additionally, our participants were located in two cities, relatively large for Germany. Then, using a smaller buffer like 100 m could not reflect enough variability of the NVDI measurement. Finally, similar buffers were also used in other studies in Munich (see references in the main text [43; 53; 58]) 4. In the methods section, could the authors please explain why they have chosen to investigate the two job-related stress proxies, work discontent and work overload. Is there previous literature on the use of these variables in relation to environmental factors? Have they been shown to be a strong indicator of overall occupational stress? The rational for the inclusion of these outcomes needs to be strengthened, both in the introduction and in the methods.
Answer:
We added in the section methods the rationality of using this particular scale (TICS) as a valid scale for job-related stress. Additionally, in the introduction, we added some previous work on green spaces and job-related stress.
5. Could the authors please elaborate on the rational for using the fact that participants have children or not as a measure of socio-economic characteristics? Having children might be related to both the outcome (i.e. work related stress due to time constrains, financial pressure etc.) and the exposure (more time spend in green space and parks) and therefore might be a confounder; but not as an indicator of SES?
Answer: We are not sure whether we understood the concern raised by the reviewer correctly. Having children was used as a covariate but not as a measure of socio-economic characteristics throughout the paper.
6. Could the authors please expand on their rational for including environmental variables such as tree coverage, soil sealing, NDVI at baseline etc. as confounders in their analysis? Why have these variables been included? Why would tree coverage be a confounder in the relationship between NDVI and stress?
Answer: As indicated in the paper, the environmental variables considered by us were shown in other studies to be associated with exposure and outcome. Therefore, we a-priori decided to control for them in our analyses as well. However, not including them in the analyses did not change the results. We added a sentence on this in the discussion of the paper:
"As suggested by other authors, [19, 30, 31, 59, 60] we included environmental variables such as tree coverage, distance to sports facilities, distance to rivers, etc. as potential confounders. However, removing those from the adjusted models did not change the results (data not shown)."
7. Overall, the manuscript would benefit from a check on grammar and spelling (e.g. page 6, line 39: benefits; page 10, line 21: asked; page 11, line25).
Answer: Thank you for the suggestion. The English was carefully revised.
Minor comments:
1. It is not clear in the abstract which addresses have been geocoded, those at baseline or follow-up, i.e. SOLAR1 and SOLAR11 or both: "We assigned NDVI based on participant's residential geocoded addresses and categorized by quartiles"
Answer: Thanks, we changed the abstract accordingly.
2. The last point of the article summary (page 5, line 36-39) refers to SOLAR I which hasn't been defined before. Maybe replace with "…which were not temporally aligned with the surveys used."
Answer: Sentence was changed.
3. Based on the description of current status and job type (page 10 line 25-45) it seems that the analyses combined students and workers. (Table 2) but work discontent and work overload. I find this difficult to see from Table 2 . Can the authors point the reader to specific numbers in the Table that show this. Also, work discontent and work overload seem to be used as categorical variables in Table 2 and continuous variables in Editorial Request:
Please can you improve the strengths and limitations section on page 5? Please note that each point should relate to the methods/ design of the study. It should not be a summary of the study and its findings (see points 2 and 4).
Answer: We modified this page as follows:
 This paper is the first study investigating the association of greenness and job-related chronic stress using a prospective study in young adults.
 We used a validated instrument to measure the job-related stress as well as stress dimensions outside the workplace
